I. INTRODUCTION
This document presents supplementary results for the main Letter on charge redistribution and phonon entropy of vanadium alloys. This supplement gives detailed numerical values for the measured and calculated properties of a series of V-6.25%X bcc solid solutions, with X a transition metal solute. The discussion and interpretation of the trends are given in the main text of the Letter.
II. DATA Table I presents our experimental results for the vibrational entropy of alloying ∆S al vib , and experimental and calculated values of properties expected to correlate to the vibrational entropy. The values listed for the change in lattice parameter ∆a/a were obtained from density and X-ray diffraction measurements, and density functional theory (DFT) calculations with the computer codes Wien2k and VASP (as described in the main section of this Letter). Also listed in Table I are the average number of valence electrons per atom for the alloys, e/at., the Pauling electronegativity of the solutes, χ Pauling , and the ratio of neutron cross-section over atomic mass for the solutes, σ scat i /M i . The average phonon energy, ω = Emax 0 g(ω) ω dω, was calculated from the experimental phonon densities of states (DOS) for the alloys, g(ω), which were normalized to 1. The values used for the cutoff energy E max were determined from the measured DOS and are also listed in this table. Table II presents the results of the geometry optimization for the supercells V 15 X 1 and V 53 X 1 calculated with both VASP and Wien2k, corresponding to minimized forces on the ions. The table lists the equivalent BCC lattice parameter a for the relaxed structure, and the distance between the central impurity X and its first, second and third nearest-neighbor (NN) shells, L1, L2, and L3. In the case of the 2 × 2 × 2 supercells V 15 X 1 , the positions of the 2NN and further atoms are constrained by symmetry and are thus given by those for the pure host, scaled by the overall change in lattice parameter. Table III shows the results of the Bader charge analysis on the relaxed 2 × 2 × 2 supercells, calculated with Wien2k and VASP. The charge transfer corresponds to the atomic charge in the solid obtained with the Bader procedure, minus the number of electrons of the isolated atom. Table IV presents the results of our calculations with VASP on the relaxed 2 × 2 × 2 supercells for the breathing mode of 1NN V atoms around the solutes. K is the stiffness for the breathing mode in the presence of an impurity and K V is the stiffness for the breathing mode in the pure host. Assuming that only 1NN vanadium atoms around the impurity are affected, and that most of the effect occurs in the longitudinal bond stiffness, the vibrational entropy change associated to the introduction of the impurity is −(4/5)k B ln(K/K V ). The change in stiffness, ∆K/K, and the associated change in characteristic vibrational frequency, ∆ω/ω, are also listed. 
